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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 INTRODUCTION 
 
Rainfall runoff model is the standard tools designed for hydrological 
investigations. It is used for many purposes such as for detecting climate change 
towards catchment response, design floods calculation, water resources management, 
flood forecasting, estimation of land use change impact, and stream flow prediction. 
Since various interacting processes that involve in the transformation of rainfall into 
runoff are complex, therefore stimulating the real-world relationship using rainfall-
runoff model is a difficult task. To overcome the difficulty on stimulation, rainfall-
runoff models have been classified into three types there are the physically-based 
model, conceptually-based model and metric-based model. Physically-based model and 
conceptual-based models describes the real system of hydrological system of the 
catchment based on physical equations. Both models require extreme data demand and 
large number of parameters. Therefore, these models are difficult to be calibrate and 
facing over parameterization. Another rainfall-runoff model that has been used widely is 
Metric-based model. This model is based on extracting information that is simplicity 
contained in the hydrological data without directly taking into the physical laws that 
underline the rainfall-runoff process. The model uses undemanding complex data and 
simple calculation that more suitable to apply at areas which have insufficient or very 
limit data record.  
 
The unpredicted rainfall amount nowadays, is one of the impacts of climate 
change on hydrological process, particularly in extreme event that generate peak runoff 
flows. International Governmental Panel on Climate Change (IPCC, 2007) proved the 
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that climate change lead to changes in rainfall and streamflow. Heavy and extreme 
runoff flows will increase as the mean of the total rainfall increase (Dore et al., 2005). 
Climate change has begun to transform rainfall pattern in Malaysia and extreme flood 
becomes more severe in several states (Ghani et al., 2012). In year 2014, heavy rain 
occured in December has caused severe flooding and this flood has been described as 
the worst floods in decades. Changing trend in rainfall distribution and the streamflow 
trend also gives an effect in hydrological analysis related to historical rainfall record. 
These events have raised concern in researcher on the behavior of daily rainfall such as 
the frequency of wet days, the mean intensity of rain during wet days, the mean amount 
for extreme events, and the mean lengths of wet and dry spells, which have gradually 
changed over the years, possibly due to global climatic change and it will affect the 
trend of streamflow in the future. 
 
In this study, Identification of unit Hydrograph and Component flow from 
Rainfall, Evaporation and Stream flow data (IHACRES) (Jakeman et al., 1990) has been 
applied the model is classified in the metric-based model. In recent year, IHACRES has 
been successfully used as a rainfall-runoff model. In this study, IHACRES has 
advantages over the physical and conceptual model, since it able to stimulate non-
linearity in a system. IHACRES also effectively distinguish between relevant from 
irrelevant data characteristics. In addition, IHACRES is non-parametric techniques. The 
model does not require the assumptions of constraints. The relationship between climate 
and stream flow can be investigated and study by hydrological model which need an 
output from the downscaling method to became an input to hydrological model. In this 
study, SDSM has been applied to converting the coarse spatial resolution of Global 
Climate Models (GCMs) output into fine resolution which involve of generating station 
data of a specific area (Hashmi et al., 2009). 
 
1.2 STATEMENT OF THE PROBLEMS 
 
The Intergovernmental Panel on Climate Change (IPCC) reported that the global 
temperature surface has been increased by 0.74°C in 1906 – 2005, with the increment 
rate is about 0.13°C per 100 years in the next 20 years (IPCC, 2007). The temperature 
would increase by about 1.1–4.4°C during the next century as stated in IPCC. It will 
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have an impact on hydrological cycles and subsequent changes in river stream flow, and 
toward production of agriculture. Historical trends in streamflow around the world have 
shown that it is affected by climate change. Streamflow plays a vital role in water 
resources management such as assessing the impact of past, ongoing and future climate 
or land use change, operational purposes like flood forecasting, dam and hydroelectric 
management, integration with other models like designing flood or drought control 
structures using a hydraulic model, prediction in ungagged basin by generating flow 
data at basins without monitoring station and to improve our understanding of 
hydrological possess at specific region. Based on the past researcher it has shown that in 
Pahang the streamflow during the month September and October show that the 
minimum streamflow while during November and December is the maximum 
streamflow (Syazwan et al., 2006). 
 
Sungai Kecau, Kampung Dusun in Kuala Lipis, Pahang was selected for this 
research area due to its historical data of flood recurrence, its rainfall recorded and its 
recent flood disaster. Town of Kuala Lipis is sited at the confluence of Sungai Jelai and 
Sungai Lipis. In January 1971, the town and the areas alongside of the river experienced 
the worst flood. The flood lasted for 12 days and it inundated depth of approximately 3 
meter (Ghani et al., 2015). During the end of 2013 and 2014, the flood occurred again at 
Kuala Lipis. Kuala Lipis records among the highest number of evacuees among other 
states in Pahang. The extensive rainfall in high intensity is the main reason of flooding 
Kuala Lipis. For the past two decades, Pahang has been experiencing with land 
development and economic growth rapidly. The increment of population in Pahang state 
may causes the problem of water supply and water pollution from the industries (Tan et 
al., 2009). 
 
The understanding of past, present and future changes of water stream flow are 
very important in preparing the long term effective management of water resources. 
Therefore, the various climate modeling have been developed and widely used among 
researchers in predicting the climatic trend in the context of climate change.   
Simulations of global climate are conducted with general circulation models (GCMs), 
which are designed to balance model resolution and physics with computational 
requirements and limitations. Hence, long climate simulations have necessarily been run 
